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EXHAUST GASTREATMENT DEVICE
CROSS REFERENCE TO RELATED
APPLICATIONS

0001. This application claims the benefit of the filing date
under 35 U.S.C. S119(e) of U.S. Provisional Application Ser.
No. 60/583,800 filed on Jun. 29, 2004, which is hereby incor
porated by reference in its entirety.
BACKGROUND

0002. A device for the treatment of exhaust gases is pro
vided. Such as a catalytic converter or a diesel particulate trap
having a fragile structure mounted within a housing which is
Supported therein by a mounting mat disposed between the
housing and the fragile structure.
0003. A catalytic converter assembly for treating exhaust
gases of an automotive or diesel engine contains a fragile
structure, such as a catalyst Support structure, for holding the
catalyst that is used to effect the oxidation of carbon monox
ide and hydrocarbons and the reduction of oxides of nitrogen
present in the exhaust gases. The fragile catalyst Support
structure is mounted within a metal housing, and is preferably
made of a frangible material. Such as a monolithic structure
formed of metal or a brittle, fireproof ceramic material such as
aluminum oxide, silicon dioxide, magnesium oxide, Zirconia,
cordierite, silicon carbide and the like. These materials pro
vide a skeleton type of structure with a plurality of tiny flow
channels. However, as noted hereinabove, these structures
can be, and oftentimes are, very fragile. In fact, these mono
lithic structures can be so fragile that Small shockloads or
stresses are often sufficient to crack or crush them.

0004. The fragile structure is contained within a metal
housing, with a space or gap between the external Surface of
the fragile structure and the internal Surface of the housing. In
order to protect the fragile structure from thermal and
mechanical shock and other stresses noted above, as well as to

provide thermal insulation and a gas seal, and to hold the
fragile catalyst Support structure in place within the housing,
it is known to position at least one ply or layer of mounting or
Support material within the gap between the fragile structure
and the housing.
0005 Presently, materials used in mounting mats for cata
lytic converters and other to exhaust gas-treating devices may
range from relatively inexpensive materials such as, for
example, amorphous glass fibers such as S-glass, to more
expensive materials such as, for example, high alumina-con
taining ceramic oxide fibers. Intumescent materials as well as
non-intumescent materials have been and continue to be

employed in mounting mats, depending upon the application
and conditions under which the mounting mats are to be used.
0006. The type of monolithic structure to be employed as
well as the application and the conditions under which the
mounting mats are to be used must be determined prior to
selection of the mounting mat materials. For example, one
would use a high temperature resistant mounting mat material
adaptable over a wide temperature range for a high tempera
ture application Such as typically found in catalytic convert
ers, while a lower temperature resistant, resilient, flexible
material may be just as or more Suitable for high G load
applications that use heavier Substrates such as may be found
in diesel catalyst structures and diesel particulate traps.
0007. In any event, the mounting mat materials employed
should be capable of satisfying any of a number of design or

physical requirements set forth by the fragile structure manu
facturers or the catalytic converter manufacturers. For
example, a state-of-the-art ply or plies of mounting mat mate
rial, should preferably exert an effective residual holding
pressure on the fragile structure, even when the catalytic
converter has undergone wide temperature fluctuations,
which causes significant expansion and contraction of the
metal housing in relation to the fragile structure, also referred
to as the catalyst Support structure, which in turn causes
significant compression and release cycles for the mounting
mats over a period of time. The best, state-of-the-art mount
ing mats used in high temperature applications have been
found to sufficiently hold the fragile structure in the most
severe of applications where temperatures reach well above
900°C., and often undergo constant thermal cycling to room
temperature.

0008. Other mounting mats, while not requiring use in
high temperature environments, must provide Sufficient resil
iency and flexibility to effectively hold the fragile structure
with sufficient force or strength, but yet not crush the fragile
structure under constant thermal cycling. Under normal oper
ating conditions for a catalytic converter, a minimum shear
strength for a mounting mat of at least 5 kPa is required to
prevent the fragile structure from being dislodged and dam
aged. The shear strength of the mat is defined as the mat's
holding pressure multiplied by the coefficient of friction of
the mat/fragile structure interface. The coefficient of friction
of typical mat products in catalytic converters is approxi
mately 0.45 in the in-use condition. Therefore, a mounting
mat for high temperature applications, i.e., those applications
where the temperature in the catalytic converter may increase
up to about 900° C. or more, should have an effective residual
minimum holding pressure after 1000 cycles of testing at a
hot face temperature of about 900° C. ofat least about 10 kPa.
0009 For other exhaust gas-treating devices, such as die
sel particulate traps or diesel catalyst structures, it will be
appreciated that while these devices do not reach the tempera
tures provided in high temperature catalytic converters, the
weight of the fragile structure and loading techniques
employed require the mounting mat utilized to have a differ
ent effective residual minimum holding pressure than that set
forth above. In these applications, a higher minimum shear
strength for the mounting mat of at least about 25 kPa is
preferably achieved to prevent that fragile structure from
being dislodged and damaged. The coefficient of friction of
these mat products in Such high G-load applications with
heavy substrates is still approximately 0.45 in the in-use
condition. Therefore, a mounting mat for this type of appli
cation should have an effective residual minimum holding
pressure after 1000 cycles oftesting at a temperature of about
300° C. of at least about 50 kPa.

0010 Many mounting mats, heretofore, have attempted to
overcome thermal cycling problems associated with high
temperature applications by using high alumina or mullite
ceramic fibers. In one known embodiment, an aqueous solu
tion or a colloidal dispersion, often called an “organoSol' or a
“solgel' is used to produce the ceramic fibers. While ceramic
fibers formed by Solgel processes may offer a high degree of
resiliency needed for mounting monolithic structures, the
high cost of the fibers have forced manufacturers to seek
other, less expensive solutions. In addition, these ceramic
fibers typically have an average fiber diameter of less than 5,
and in Some cases, less than 3.5, microns. Thus, these fibers

are respirable, i.e., capable of being breathed into the lungs.

May 26, 2011

US 2011/O123417 A1

0011. In other instances, a fibrous mounting material may
be used in combination with other materials, such as intumes

cent materials and backing layers, in order to provide suffi
cient strength for handleability, resiliency, or to obtain an
adequate holding pressure.
0012. As another alternative to using sol gel-derived,
ceramic fibers, attempts have been made to form refractory
ceramic fibers using melt-processing techniques. Only in the
last ten years or so have refractory ceramic fibers, i.e., fibers
containing from about 45 to 60 percent alumina and from
about 40 to about 55 percent silica, satisfied manufacturers of
high temperature catalytic converters by providing mounting
mats having sufficient resiliency values to meet the manufac
turers’ demands. Not only are mounting mats containing Such
refractory ceramic fibers expensive, but also they are difficult
to manufacture, particularly with respect to the processing
treatments they must undergo. Care must be taken to ensure
that they are substantially shot free.
0013. In low temperature catalytic converter applications,
such as turbocharged direct injection (TDI) diesel powered
vehicles, the exhaust temperature is typically about 150° C.
and may never exceed 300° C. Various types of mounting
mats may be used for these and other slightly higher tempera
ture applications. For many catalytic converter applications,
intumescent mats, i.e., mounting mats made from intumes
cent materials such as graphite or Vermiculite, have been
used. It has more recently been observed that mounting mats
made with intumescent materials may fail for these low tem
perature applications.
0014. One possible reason for this failure is that the
exhaust temperature may be too low to expand the intumes
cent, typically vermiculite, particles sufficiently. Thus, the
mats fail to provide Sufficient pressure against the fragile
structure and tend to fail. A second possible reason for this
failure is that organic binder systems used in the intumescent
mat products degrade and causea loss in the holding pressure.
0015 Thus, non-intumescent mounting mat systems have
been developed and are now common within the industry.

refractory ceramic fibers are composed Substantially of alu
mina and silica and typically contain from about 45 to about
60 percent by weight alumina and from about 40 to about 55
percent by weight silica, while other alumina/silica ceramic
fibers, such as alumina or mullite ceramic fibers made by sol
gel processing, usually contain more than 50 percentalumina.
S2-glass fibers typically contain from about 64 to about 66
percent silica, from about 24 to about 25 percentalumina, and
from about 9 to about 10 percent magnesia. Generally, it has
been thought that the higher the amount of alumina employed
in the fibers, the higher temperature for the application in
which the fibers could be employed. The use of fibers con
sisting Substantially of alumina have therefore been proposed
for this purpose.
0018. Other non-intumescent mounting mats are gener
ally verythick and lack the structural integrity needed for the
exhaust gas treatment device application, and may even
require being handled in a bag to prevent crumbling of the
mounting mat. These mounting mats are also difficult to cut to
size for installation, and further must be compressed substan
tially to fit enough material needed for Supportive mounting
within the gap between the catalyst Support structure and the
housing.
0019 Attempts have been made to use still other types of
materials in the production of non-intumescent mounting
mats for catalytic converters and other exhaust gas-treating
devices for high temperature applications, such as flexible,
nonwoven mounting mats comprising shot-free ceramic
oxide fibers comprising aluminosilicate fibers containing
from about 60 to about 85 percent by weight alumina and
from about 40 to about 15 percent by weight silica; crystalline
quartz fibers; or both. These aluminosilicate fibers have a
higher alumina content than refractory ceramic fibers, but are
produced using the Solgel techniques discussed above.
0020. On the other hand, crystalline quartz fibers are made
of essentially pure silica (i.e., 99.9 percent silica). These
fibers are made by a melt drawing process using raw materials
derived from crystalline quartz, and are not leached in any

These materials are suitable for use over a much wider tem

manner. Such fibers are available from J. P. Stevens, Slater,

perature range than are the intumescent prior art mats.
0016 Non-intumescent mat systems include substantially
no intumescent materials such as graphite or Vermiculite and,
therefore, are Substantially non-expanding. By 'substantially
non-expanding, it is meant that the mat does not readily
expand upon the application of heat as would be expected
with intumescent mats. Of course, Some expansion of the mat
does occur based upon its thermal coefficient of expansion,
but the amount of expansion is insubstantial and de minimus
as compared to the expansion of mats employing useful

N.Y., under the tradename ASTROQUARTZ, or from Saint
Gobain, Louisville, Ky., under the tradename QUARTZEL.
However, the cost of these quartz fibers make them commer
cially prohibitive for use in mounting mats.
(0021. Similarly, U.S. Pat. No. 5,290,522 discloses a non
woven mounting mat for a catalytic converter that may con
tain magnesia/alumina/silicate fibers such as is known in the
art and commercially available from Owens Corning, Toledo,
Ohio as S2-GLASS, as well as the ASTROQUARTZ quartz
fibers discussed in the above cited patent. In this patent, it is
expressly noted in Comparative Example 1 that a mounting
mat containing a commercially available leached glass fiber
containing silica did not pass the hot shake test used by the
patentees to determine Suitability as a mounting mat for
higher temperature catalytic converters.
0022 Mounting mats containing silica fibers in combina
tion with intumescent materials have been tested for catalytic
converter use, for example in German Patent Publication No.

amounts of intumescent material. These non-intumescent

mats, heretofore, have comprised high temperature resistant,
inorganic fibers and, optionally, a binder. By high tempera
ture resistant, it is meant that the fiber can have a use tem

perature up to about 900° C. or greater. Depending upon the
application, the temperature regime in which the mat is used,
and the type of monolith employed, non-intumescent mats
have, heretofore, been known to generally contain one or
more types offibers selected from alumina/silica fibers (avail
able under the trademark FIBERFRAX from Unifrax Corpo
ration, Niagara Falls, N.Y.) and high alumina fibermats avail
able from Saffil.

0017 Presently, fibers employed in state-of-the-art non
intumescent mounting mats for higher temperature applica
tions are generally high in alumina content. For example,

19858O25.

0023. A detailed description and process for making
leached glass fibers high in silica content is contained in U.S.
Pat. No. 2,624,658, the entire disclosure of which is incorpo
rated herein by reference. Another process for making
leached glass fibers high in silica content is disclosed in
European Patent Application Publication No. 0973697.
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While both the U.S. patent and the European patent applica
tion publication disclose the production of leached silica
fibers in the formation of high temperature resistant products
made from the resultant fibers, there is no mention whatso

ever of the fibers being suitable for use or even being capable
of being used as mounting mats for exhaust gas treatment
devices, such as catalytic converters.
SUMMARY

0024 Broadly, continuous inorganic fibers having under
gone a surface treatment are used to form a Substantially
non-expanding mounting mats for catalytic converters and
other exhaust gas-treating devices. In certain embodiments,
melt-formed, leached glass fibers high in silica content hav
ing undergone a surface treatment are used to form non
intumescent mounting mats for catalytic converters and other
exhaust gas-treating devices.
0025. In other certain embodiments, the leached and sur
face treated glass fibers containing silica or the mounting
mats comprising them may be heat treated prior to being
disposed within a catalytic converter to further increase the
holding pressure performance of the mounting mats.
0026. A device for treatment of exhaust gases is provided
comprising a housing; a fragile structure resiliently mounted
within said housing; and a Substantially non-expanding
mounting mat disposed in a gap between said housing and
said fragile structure, wherein said mounting mat includes
inorganic fibers having a holding pressure performance
increasing surface treatment thereon.
0027. According to certain embodiments, the device for
treatment of exhaust gases comprises a housing, a fragile
structure resiliently mounted within said housing, and a Sub
stantially non-expanding mounting mat disposed in a gap
between said housing and said fragile structure, wherein said
mounting mat includes melt-formed, leached glass fibers
containing at least 67 percent by weight silica, and wherein at
least a portion of the exterior Surfaces of said leached glass
fibers have the holding pressure performance increasing Sur
face treatment thereon.

0028. A method of making a device for treating exhaust
gases is also provided, the method comprises providing a
mounting mat comprising inorganic fibers having a holding
pressure performance increasing Surface treatment thereon,
wrapping the mounting mat around at least a portion of a
fragile structure adapted for treating exhaust gases, and dis
posing the fragile structure and the mounting mat within a
housing, whereby the mounting mat holds the fragile struc
ture resiliently within the housing.
0029. According to other embodiments of the method of
making a device for treating exhaust gases, the method com
prises providing a mounting mat comprising melt-formed
glass fibers containing silica, wherein the melt-formed glass
fibers are formed by treating the melt-formed glass fibers to
have a silica content greater than the silica content of the glass
fibers prior to being treated and whereby the treated glass
fibers contain at least 67 percent by weight silica, treating the
exterior Surfaces of at least a portion of said treated glass
fibers, wrapping the mounting mat around at least a portion of
a fragile structure adapted for treating exhaust gases, and
disposing the fragile structure and the mounting mat within a
housing, whereby the mounting mat holds the fragile struc
ture resiliently within the housing.
0030. A method for making a mounting mat structure for
holding a fragile structure within the housing of an exhaust

gas treatment device is also provided, the method comprises
providing inorganic fibers, applying a holding pressure-in
creasing Surface treatment to at least portions of the exterior
Surfaces of the inorganic fibers, and incorporating the Surface
treated inorganic fibers into a mat structure. The mounting
mat containing the Surface treated inorganic fibers has a
greater holding pressure performance for holding a fragile
structure within the housing of the exhaust gas treatment
device as compared to a mounting mat containing the same
inorganic fibers, but without the holding pressure perfor
mance increasing Surface treatment.
0031. According to other embodiments of the method for
making a mat structure containing inorganic fibers, the
method comprises applying a holding pressure-increasing
Surface treatment to the exterior Surfaces of leached glass
fibers containing at least 67 percent by weight silica, and
incorporating the Surface treated leached glass fibers into a
mat Structure.

BRIEF DESCRIPTION OF TI-IE DRAWINGS

0032 FIG. 1 shows a fragmentary, elevational view of a
catalytic converter containing a mounting mat according to
the present invention.
0033 FIGS. 2A-2D are photomicrographs showing inor
ganic fibers having a Surface treatment applied on the exterior
surfaces of the fibers.
DETAILED DESCRIPTION

0034. A device for treating exhaust gases is provided hav
ing a fragile structure mounted within a housing that is Sup
ported therein by a mounting mat disposed between the hous
ing and the fragile structure. It will be understood that the
mounting mat is not intended to be limited to use in the
catalytic converter shown in FIG. 1, and so the shape is shown
only as an illustrative embodiment. In fact, the mounting mat
could be used to mount or Support any fragile structure Suit
able for treating exhaust gases, such as a diesel catalyst struc
ture, a diesel particulate trap, or the like. Catalyst structures
generally include one or more porous tubular or honeycomb
like structures mounted by a thermally resistant material
within a housing. Each structure may include anywhere from
about 200 to about 900 or more channels or cells per square
inch, depending upon the type of exhaust treating device. A
diesel particulate trap differs from a catalyst structure in that
each channel or cell within the particulate trap is closed at one
end or the other. Particulate is collected from exhaust gases in
the porous structure until regenerated by a high temperature
burnout process. Non-automotive applications for the mount
ing mat may include catalytic converters for chemical indus
try emission (exhaust) stacks. The term “fragile structure' is
intended to mean and include structures Such as metal or

ceramic monoliths or the like which may be fragile or fran
gible in nature, and would benefit from a mounting mat Such
as is described herein.

0035. One representative form of a device for treating
exhaust gases is shown as a catalytic converter, generally
designated by the numeral 10 in FIG.1. Catalytic converter 10
may include a generally tubular housing 12 formed of two
pieces of metal, e.g. high temperature resistant steel, held
together by flange 16. Alternatively, the housing may include
a preformed canister into which a mounting mat-wrapped
catalyst Support structure is inserted. Housing 12 includes an
inlet 14 at one end and an outlet (not shown) at its opposite
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end. The inlet 14 and outlet are suitably formed at their outer
ends whereby they may be secured to conduits in the exhaust
system of an internal combustion engine. Device 10 contains
a fragile catalyst Support structure. Such as a frangible
ceramic monolith 18, which is supported and restrained
within housing 12 by a mounting mat 20, to be further
described. Monolith 18 includes a plurality of gas pervious
passages that extend axially from its inlet end Surface at one
end to its outlet end surface at its opposite end. Monolith 18
may be constructed of any suitable refractory metal or
ceramic material in any known manner and configuration.
Monoliths are typically oval or round in cross-sectional con
figuration, but other shapes are possible.
0036. The monolith is spaced from its housing by a dis
tance or a gap, which will vary according to the type and
design of the device utilized, e.g., a catalytic converter, a
diesel catalyst structure, or a diesel particulate trap. This gap
is filled with a mounting mat 20 to provide resilient support to
the ceramic monolith 18. The resilient mounting mat 20 pro
vides both thermal insulation to the external environment and

mechanical Support to the catalyst Support structure, protect
ing the fragile structure from mechanical shock, across a wide
range of exhaust gas treatment device operating tempera
tures.

0037. In general, the mounting mat includes continuous
inorganic fibers having undergone a Surface treatment to
increase the holding pressure capability of the mounting mat
20 to resiliently hold a fragile structure 18 within a housing 12
of an exhaust gas treatment device 10. Without limitation, a
holding pressure performance increasing agent may be
applied to at least a portion of the exterior surfaces of the
inorganic fibers to improve the holding pressure performance
of the mounting mat. Crystalline and polycrystalline inor
ganic fibers may be utilized in the mounting mats so long as
the fibers can withstand the Surface treatment process, can
withstand the high operating temperatures of the exhaust gas
treatment devices, and provide the minimum holding pres
sure performance for holding fragile monoliths within the
catalytic converter housing. Without limitation, suitable inor
ganic fibers that may be used to prepare the mounting mat and
exhaust gas treatment device include alumina fibers, alu
mino-silicate fibers, alumina/magnesia/silica fibers, calcia/
magnesia/silica fibers, magnesia/silica fibers, S-glass fibers,
E-glass fibers, quartz fibers, and silica fibers.
0038. In certain embodiments, the mounting mat 20 com
prises one or more non-intumescent plies of melt-formed,
amorphous, high-temperature resistant leached glass fibers
having a high silica content which have undergone a Surface
treatment to increase the holding pressure performance of the
mat. The mounting mat 20 optionally includes a binder or
other fibers suitable for acting as a binder. By the term “high
silica content, it is meant that the fibers contain more silica

than any other compositional ingredient in the fibers. In fact,
as discussed below, it will be appreciated that the silica con
tent of these fibers after leaching are preferably greater than
any other glass fibers containing silica, including S-glass
fibers, except crystalline quartz derived fibers or pure silica
fibers.

0039. The mounting mat, exhaust gas treatment device,
and processes for making the same will be further described
with reference to illustrative embodiments utilizing leached
glass fibers containing a high content of silica, and having a
Surface treatment applied to at least a portion of the exterior
Surfaces of the high silica containing glass fibers.

0040. The mounting mat is generally an integral, Substan
tially non-expanding composite sheet or sheets of melt
formed, leached glass fibers containing silica that have under
gone a surface treatment and optionally minor amounts of
alumina and other non-siliceous oxides. By "melt-formed, it
is meant that the fibers are created using melt processing
techniques and are not formed from Solgel or other chemical
dispersion techniques. By “integral. it is meant that, after
manufacture and densification, the mounting mat has a self
Supporting structure, needing no reinforcing or containment
layers of fabric, plastic or paper, (including those which are
stitch-bonded to the mat) and can be handled or manipulated
without disintegration. By 'substantially non-expanding it
is meant that the mounting mat does not readily expand in
response to the application of heat as would be expected with
mounting mat containing sufficient amounts of intumescent
materials. It should be noted that some expansion of the
mounting mats does occur in response to the application of
heat, based upon the coefficient of thermal expansion, but the
amount of expansion is insubstantial as compared to the
expansion of mounting mats employing sufficient amounts
intumescent materials. Hence, in certain embodiments, it will

be appreciated that the mounting mat is devoid of intumescent
materials, Solgel-derived glass silica fibers, and/or backing or
reinforcing layers.
0041 As noted above, the glass fibers are preferably
treated to increase the silica content of the fibers. That is,

when first melt processed and formed into fibers such as by
melt drawing the fibers, these glass fibers typically include
many non-siliceous oxides and other components. That is,
they may have the characteristics of fiberglass, for example.
They are not initially formed from pure silica fibers like the
crystalline quartz derived fibers disclosed in U.S. Pat. No.
5,290,522 or 5.380.580. Instead, these “impure' glass fibers
must be treated to remove the non-siliceous oxides Such as

Sodium oxide, boron oxide, and any other water or acid
soluble components present, thereby producing fibers of high
silica content, wherein the silica content is greater than the
silica content of the glass fibers prior to being treated. The
silica content of a resultant treated glass fiber depends upon
the amount of non-siliceous oxides and other components
initially present and the degree of extraction of these materi
als from the fibers.

0042 Leaching is one preferred treatment for the glass
fibers that will increase the silica content of the fibers. Glass

fibers may be leached in any manner and using any techniques
known in the art. Generally, leaching may be accomplished
by Subjecting the melt formed glass fibers to an acid solution
or other Solution Suitable for extracting the non-siliceous
oxides and other components from the fibers. As previously
noted, a more detailed description of various known leaching
techniques are discussed in U.S. Pat. No. 2,624,658 and Euro
pean Patent Application Publication No. 0973697, although
the leaching techniques that may be used are not limited to
them.

0043. The silica purity after leaching these glass fibers is
much higher than prior to leaching. Generally, the leached
glass fibers will have a silica content of at least 67 percent by
weight. This is greater than the silica content of S-glass.
According to certain embodiments, the leached glass fibers
contain at least 90 percent by weight. In fact, the silica content
of the leached glass fibers may be in the range of about 90
percent by weight to about 99 percent by weight silica. It will
be appreciated that the high silica content of these fibers is

US 2011/O123417 A1

greater than the known purity of any other known glass fibers
containing silica, including S-glass fibers, except quartz
fibers or pure silica fibers which contain greater than 99.9
percent silica.
0044. In certain embodiments, the glass fibers will contain
from about 93 to about 95 percent by weight silica, with the
remainder of the fiber being non-siliceous oxides such as
alumina, Sodium oxide, and oxides of other alkali or alkaline

earth metals. Amounts of alumina may preferably range from
about 4 to about 6 percent by weight, while other ceramic
oxides and components, including sodium oxides, generally
comprise less than about 1 percent by weight of the leached
glass fiber. The leached glass fibers may contain less than 1
percent by weight alkali or alkaline earth metals. It will be
understood that not all of the non-siliceous oxides need be

removed from the leached glass fibers. The fibers are also
substantially shot free. The leached glass fibers high in silica
content generally have 10 weight percent or less shot content.
In certain embodiments, the leached glass fibers high in silica
content generally have 5 weight percent or less shot content.
0045. These leached glass fibers are relatively inexpensive
as compared to ceramic fibers such as high alumina fibers and
particularly the above described crystalline quartz derived
fibers. The average fiber diameter of these leached glass fibers
may be greater than at least about 3.5 microns, and in some
instances, may be greater than at least about 5 microns. On
average, the glass fibers typically have a diameter of about 9
microns. Suitable leached glass fibers generally may have an
average fiber diameter of from about 5 to about 14 microns.
Thus, the leached glass fibers used to make the mounting mat
of the exhaust gas treatment device are non-respirable.
0046. The leached glass fibers may be provided in any
form commonly used in the production of mounting mats. In
certain embodiments, these fibers are chopped tow fibers.
Prior to leaching, it will be appreciated that the fibers can be
produced by any method known in the art, but are typically
formed using known melt processing techniques such as
either by melt spinning or melt drawing in a manner which
will provide a cost effective approach to the production of the
fibers. In certain embodiments, the glass fibers are melt
drawn.

0047. Examples of leached glass fibers high in silica con
tent and Suitable for use in the production of a mounting mat
for a catalytic converter or other known gas-treating device
include those leached glass fibers available from BelChem
Fiber Materials GmbH, Germany, under the trademark BEL
COTEX, from Hitco Carbon Composites, Inc. of Gardena
Calif., under the registered trademark REFRASIL, and from
Polotsk-Steklovolokno, Republic of Belarus, under the des
ignation PS-23(R).
0048. The BELCOTEX fibers are standard type, staple
fiber pre-yarns. These fibers have an average fineness of about
550 tex and are generally made from silicic acid modified by
alumina. The BELCOTEX fibers are amorphousand gener
ally contain about 94.5 silica, about 4.5 percent alumina, less
than 0.5 percent sodium oxide, and less than 0.5 percent of
other components. These fibers have an average fiber diam
eter of about 9 microns and a melting point in the range of
1500° to 1550°C. These fibers are heat resistant to tempera
tures of up to 1100°C., and are typically shot free and binder
free.

0049. The REFRASIL fibers, like the BELCOTEX fibers,
are amorphous leached glass fibers high in silica content for
providing thermal insulation for applications in the 1000 to
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1100° C. temperature range. These fibers are between about 6
and about 13 microns in diameter, and have a melting point of
about 1700° C. The fibers, after leaching, typically have a
silica content of about 95 percent by weight. Alumina may be
present in an amount of about 4 percent by weight with other
components being present in an amount of 1 percent or less.
0050. The PS-23 (R) fibers from Polotsk-Steklovolokno
are amorphous glass fibers high in silica content and are
Suitable for thermal insulation for applications requiring
resistance to at least about 1000°C. These fibers have a fiber

length in the range of about 5 to about 20 mm and a fiber
diameter of about 9 microns. These fibers, like the REFRA

SIL fibers, have a melting point of about 1700° C.
0051 Leached glass fibers made into mat form have typi
cally been found to provide a mat having inadequate holding
pressure. While it may be possible for a mounting mat com
prising leached glass fibers containing silica to initially pro
vide an adequate minimum holding pressure for holding a
fragile structure within a housing of a catalytic converter,
mechanical orthermal cycling of the mat will quickly destroy
its ability to maintain that minimum holding pressure. Thus,
one would be led away from using leached glass fibers high in
silica content in the production of a catalytic converter
mounting mat. This fact is confirmed by the failure of the hot
shake testing reported in U.S. Pat. No. 5,290,522.
0.052 The melt-formed, leached glass fibers high in silica
content are subjected to a Surface treatment, which results in
an increase in the holding pressure performance of a mount
ing mat containing a plurality of the leached, high silica
containing glass fibers. Without being bound to any particular
theory, it is believed that the surface treatment applied to the
leach glass fibers may result in an increase of the friction of
the fiber surfaces. The increase in the friction of the exterior

fiber Surfaces Substantially reduces the amount of slippage
between the fibers of the mounting mat itself, between the
fibers of the mounting mat and the interior surfaces of the
housing of the exhaust gas treatment device, and between the
fibers of the mounting mat and the exterior surfaces of the
fragile structure that is in contact with the mounting mat.
0053 According to one embodiment, the exterior surfaces
of the leached glass fibers may be treated by applying an
inorganic particulate material to at least portions of the fiber
Surfaces. Useful inorganic particulate materials that may be
utilized to treat the exterior of the fiber surfaces of the leached

glass fibers include, without limitation, colloidal dispersions
of alumina, silica, Zirconia, and mixtures thereof. According
to one embodiment, the inorganic material used to treat the
exterior surfaces of the leached glass fibers, thereby increas
ing the overall holding pressure performance of the mounting
mat, is a colloidal dispersion of alumina.
0054. At least a portion of the exterior surfaces of at least
a portion of the leached glass fibers of the mounting mat
include a a continuous or discontinuous coating of colloidal
alumina. The colloidal alumina may be applied to the exterior
Surfaces of the leached glass fibers by any suitable means,
without limitation, by coating, dipping, spraying, splashing,
and the like. The colloidal alumina may be applied to the
exterior surfaces of the leached glass fibers in either a con
tinuous or discontinuous pattern. Moreover, the process of
applying the colloidal alumina to the exterior Surfaces of the
leached glass fibers may be carried out during or after manu
facture of the glass fibers.
0055. The mounting mat structure for exhaust gas treat
ment devices including a plurality of the Surface treated glass
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fibers having a surface treatment of colloidal alumina, colloi
dal silica, and/or colloidal zirconia is believed to exert a

greater frictional force against both the outer surfaces of the
fragile monolith structure and the inner Surface of the housing
of the exhaust gas treatment device. Thus, the mounting mat
including the Surface treated glass fibers has a higher shear
strength for resiliently holding fragile monoliths within the
housing of the exhaust gas treatment device.
0056. In certain embodiments, the leached and surface
treated glass fibers prior to formation of the mounting mat, or
mounting mats made from these fibers after formation, may
be heat treated to further improve the holding pressure per
formance of the mounting mats.
0057. In one particular embodiment, these leached glass
fibers (or the mounting mats containing them) may be heat
treated attemperatures ranging from above at least about 900
C. It has also been found that heat treating the leached glass
fibers high in silica content and having a Surface treatment of
a colloidal dispersion of inorganic oxides, such as a colloidal
dispersion of alumina, at a temperature in the range from
about 900° C. to about 1100° C. further improves the holding
pressure performance of a mounting mat such that the mount
ing mat employing these fibers may exert the minimum
required holding pressure within the exhaust gas treatment
device, even after 1000 cycles of expansion and contraction.
0058. It is believed that heat treating the leached and sur
face treated high silica glass fibers improves the creep resis
tance of the fibers. It is also believed that heat treating the
fibers removes additional aqueous components out of the
fibers. The use of heat treated and surface treated, leached,

high silica glass fibers allows for the production of a mount
ing mat that is suitable for higher temperature applications,
well beyond the melting point of fiberglass.
0059 Heat treatment of the leached glass fibers may take
place prior to formation of the mounting mat or after forma
tion of the mounting mat. When heat treated after formation
of the mounting mat, the mounting mat is heat treated at a
temperature of at least about 900° C. for an effective period of
time to further improve the minimum holding pressure per
formance of the mounting mat for holding the fragile struc
ture within the housing for the application. Similarly, when
heat treated prior to formation of the mounting mat, the
leached and surface treated glass fibers may preferably be
heated to a temperature of at least about 900° C. for an
effective period of time such that, when formed into the
mounting mat, the minimum holding pressure performance
for holding the fragile structure within the housing is further
improved. The particular amount of time for heat treating may
vary widely depending upon, among other things, the thick
ness of the mat, the uniformity of the heating, type of heating
Source used, the ramp up time and temperature of the heating
source, etc. All of these variables are well understood by those
skilled in the art, so an effective period of time for heating at
a temperature of at least about 900° C. or above may be
readily determined without undue experimentation.
0060 Generally, it has been recognized that heat treatment
may take anywhere from 15 minutes or less, where relatively
Small, thin mats and excellent and uniform heat Sources are

used, to more than 1 hour where larger, thicker mats are
employed (not including temperature ramp up and ramp
down time). In certain embodiments, the mounting mat or
leached glass fibers are heated at a temperature of between
about 900° C. and about 1100° C. for greater than 1 hour. Heat
treating under any time and temperature regimen below the

time and/or temperature resulting in devitrification of the
fibers, to achieve the same beneficial effects outlined above,

would fall within the scope of the invention. Generally, the
fibers or mat may be heat treated at or above the intended use
temperature. It is noted that heat treating at lower tempera
tures may affect the usefulness of the mounting mat in appli
cations requiring thermal cycling at temperatures Substan
tially above the heat treatment temperature.
0061 According to certain embodiments, leached glass
fibers high in silica content and having a surface treatment of
colloidal alumina may be heat treated at a temperature from
about 900° C. to about 1100° C. for about 2 hours. The

resulting mounting mats incorporating a plurality of Such
fibers possesses the required minimum holding pressure for
holding a fragile monolith within the housing of the catalytic
converter. As shown in FIGS. 2A-2D, heat treating the
leached glass fibers high in silica content and having a surface
treatment of colloidal alumina provides a uniform coating
(continuous or discontinuous) on the Surfaces of the fibers.
When viewed by electron microscopy, the surface addition of
colloidal alumina is amorphousin nature and does not contain
any crystal formations, such as mullite crystals.
0062 Other methods may be used to treat the leached and
Surface treated glass fibers for use in the mounting mat in
order to further improve and maintain a minimum holding
pressure for holding the fragile structure within the housing
for example, anion exchange process or a diffusion process to
increase the creep resistance of the fibers. However, it will be
understood that essentially any method by which one can treat
the leached glass fibers or the mounting mat so as to further
improve and maintain a minimum holding pressure for the
mat for holding the fragile structure within the housing after
thermal cycling, may be used.
0063. The mounting mat preferably employs up to 100
percent by weight of the leached and Surface treated glass
fibers containing silica. However, in other embodiments, the
mat may optionally comprise other known fibers such as
alumina/silica fibers, or other ceramic or glass fibers Suitable
for use in the production of mounting mats for the particular
temperature applications desired. Thus, alumina/silica fibers
Such as refractory ceramic fibers may be optionally employed
for high temperature or wide ranging temperature applica
tions. Other ceramic or glass fibers such as S-glass may be
used with the leached glass silica fibers in similar or lower
temperature applications. In Such instances, however, the
mounting mat preferably includes at least 50 percent by
weight of leached and Surface treated glass fibers containing
silica. In other words, the majority of the fiber utilized in the
production of the mat will be leached and surface treated glass
fibers containing silica, and in certain embodiments, at least
80 percent by weight of the fibers will be leached and surface
treated glass fibers containing silica.
0064. In certain alternative embodiments, fibers such as
S2-glass and the like may be added to the mounting mat in
quantities of from greater than 0 to about 50 percent by
weight, based upon 100 percent by weight of the total mat. It
is envisioned that these glass fibers will be used mainly in low
temperature applications due to their melting temperatures
and the like.

0065. In other alternative embodiments, the mounting mat
may include refractory ceramic fibers in addition to the
leached glass fibers. When refractory ceramic fibers, that is,
alumina/silica fibers or the like are utilized, they may be
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present in an amount ranging from greater than 0 to less than
about 50 percent by weight, based upon 100 percent by
weight of the total mat.
0.066 As noted previously, the mounting mats may or may
not include a binder. When a binder is used, the components
are mixed to form a mixture or slurry. The slurry of fibers and
binder is then formed into a mat structure and the binder is

removed, thereby providing a mounting mat containing Sub
stantially only the heat-treated fibers (and optionally addi
tional fibers). Typically, a sacrificial binder is employed to
initially bond the fibers together. The binders used are typi
cally organic binders. By “sacrificial, it is meant that the
binder will eventually be burned out of the mounting mat,
leaving only the leached glass fibers (and other ceramic or
glass fibers, if used) as the mounting mat for Supporting the
fragile structure.
0067 Suitable binders include aqueous and nonaqueous
binders, but preferably the binder utilized is a reactive, ther
mally setting latex, which after cure is a flexible material that
can be burned out of an installed mounting mat as indicated
above. Examples of suitable binders or resins include, but are
not limited to, aqueous based latexes of acrylics, styrene
butadiene, vinylpyridine, acrylonitrile, vinyl chloride, poly
urethane and the like. Other resins include low temperature,
flexible thermosetting resins such as unsaturated polyesters,
epoxy resins and polyvinyl esters. Preferably, about 5 to about
10 percent latex is employed, with about 8 percent being most
preferred. Solvents for the binders can include water, or a
suitable organic solvent, such as acetone, for the binder uti
lized. Solution strength of the binder in the solvent (if used)
can be determined by conventional methods based on the
binder loading desired and the workability of the binder sys
tem (viscosity, Solids content, etc.).
0068. Instead of binder, the mat may include other fibers in
addition to the leached glass fibers to hold the mat together.
Such fibers are known in the art as binder fibers. These fibers

may be used in amounts ranging from greater than 0 to about
20 percent by weight, based upon 100 percent by weight of
the total composition, to aid in binding the leached glass
fibers together.
0069. The mounting mat containing the leached and sur
face treated silica containing fibers can be prepared by any
known techniques commonly used in the preparation of
mounting mats. For instance, using a papermaking process,
the leached and surface to treated glass fibers may be mixed
with a binder or other fibers capable of acting as a binder to
form a mixture or slurry. Any mixing means may be used, but
preferably, when a binder is used, the fibrous components are
mixed at about a 0.25% to 5% consistency or solids content
(0.25-5 parts solids to 99.75-95 parts water). The slurry may
then be diluted with water to enhance formation, and it may
finally be flocculated with a flocculating agent and drainage
retention aid chemicals. Then, the flocculated mixture or

slurry may be placed onto a papermaking machine to be
formed into a ply of fiber containing paper. Alternatively, the
plies may be formed by vacuum casting the slurry. In either
case, they are typically dried in ovens. For a more detailed
description of the standard papermaking techniques
employed, see U.S. Pat. No. 3,458.329, the disclosure of
which is incorporated herein by reference. It will be appreci
ated that when a binder is employed and the leached and
surface treated glass fibers are to be heat treated, the step of
heat treating the fibers should be performed prior to adding
the binder or binding fibers to the leached glass fibers.

0070. In other embodiments, the leached and surface
treated glass fibers may be processed into a mat by conven
tional means such as dry air laying. The mat at this stage has
very little structural integrity and is very thick relative to
conventional catalytic converter and diesel trap mounting
mats. The resultant mat can therefore be dry needled, as is
commonly known in the art, to densify the mat and increase
its strength. Heat treatment of the fibers may occur prior to
formation of the mat or after the mat is needled.

0071. Where the dry air layering technique is used, the mat
may be alternatively processed by the addition of a binder to
the mat by impregnation to form a discontinuous fiber com
posite. In this technique, the binder is added after formation of
the mat, rather than forming the mat prepreg as noted here
inabove with respect to the conventional papermaking tech
nique. This method of preparing the mat aids in maintaining
fiber length by reducing breakage. It will be appreciated,
however, that heat treatment may occur prior to addition of
any binder.
0072 Methods of impregnation of the mat with the binder
include complete Submersion of the mat in a liquid binder
system, or alternatively spraying the mat. In a continuous
procedure, a fiber mat which can be transported in roll form,
is unwound and moved, such as on a conveyer or scrim, past
spray nozzles which apply the binder to the mat. Alterna
tively, the mat can be gravity-fed past the spray nozzles. The
mat/binder prepreg is then passed between press rolls, which
remove excess liquid and densify the prepreg to approxi
mately its desired thickness. The densified prepreg may then
be passed through an oven to remove any remaining solvent
and if necessary to partially cure the binder to form a com
posite. The drying and curing temperature is primarily depen
dent upon the binder and solvent (if any) used. The composite
can then either be cut or rolled for storage or transportation.
0073. The mounting mat can also be made in a batch
mode, by immersing a section of the mat in a liquid binder,
removing the prepreg and pressing to remove excess liquid,
thereafter drying to form the composite and storing or cutting
to size.

0074. It is noted that mounting mats produced from these
leached and Surface treated glass fibers may be too low in
density for easy use in certain catalytic converter applica
tions. Therefore, they may undergo further densification by
any manner known in the art to provide a higher density. One
Such manner of densification is to needle punch the fibers so
as to intertwine and entangle them. Additionally or alterna
tively, hydro-entangling methods may be used. Another alter
native is to press the fibers into a mat form by rolling them
through press rollers. Any of these methods of densification
of the mats or a combination of these methods can be readily
used to obtain a mounting mat of the correct and desired form.
(0075 Regardless of which of the above-described tech
niques are employed, the composite can be cut, such as by die
stamping, to form mounting mats of exact shapes and sizes
with reproducible tolerances. The mounting mat 20 exhibits
Suitable handling properties upon densification as by nee
dling or the like, meaning it can be easily handled and is not
so brittle as to crumble in one's hand like many other fiber
blankets or mats. It can be easily and flexibly fitted or
wrapped around the catalyst Support structure 18 or like frag
ile structure without cracking, and then disposed within the
catalytic converter housing 12. Generally, the mounting mat
wrapped fragile structure can be inserted into a housing or the
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housing can be built or otherwise fabricated around the
mounting mat-wrapped fragile structure.
0076. The mounting mat is capable of maintaining a mini
mum holding pressure of at least 50 kPa after undergoing
1000 mechanical cycles of a standard 1000 cycle gap expan
sion test conducted at a hot face temperature of about 300°C.,
with a mat gap bulk density of from about 0.3 to about 0.5

g/cm, and a percent gap expansion of about 2 percent. It will

be appreciated that this test is particularly Suited for mounting
mats to be used in holding heavier Substrates in high Gload
applications in low temperature applications. Exhaust gas
treatment devices for Such applications include diesel catalyst
structures and diesel particulate traps. For high temperature
applications, such as are common for catalytic converters, the
mounting mat has been found to be capable of maintaining a
minimum holding pressure of at least 10 kPa after undergoing
1000 mechanical cycles of a standard 1000 cycle gap expan
sion test conducted at a hot face temperature of about 900°C.,
with a mat gap bulk density of from about 0.3 to about 0.5

g/cm, and a percent gap expansion of about 5 percent.

0077. By the term “cycle it is meant that the gap between
the monolith (i.e., fragile structure) and housing is opened
and closed over a specific distance and at a predetermined
rate. In order to simulate realistic conditions, the expansion of
the gap between a housing and a fragile structure of a given
diameter may be determined by calculating the coefficient of
thermal expansion of a conventional housing at a temperature
of for example, about 900°C. A final mat basis weight is then
selected that will meet the criteria of the test, and provide a
minimum holding force (Pmin) of greater than about 10 kPa
after 1000 cycles. The goal is to provide adequate support at
the lowest cost, so the minimum basis weight that satisfies the
greater than about 10 kPa requirement is selected. While
certain prior art non-intumescent mounting mats may also
have the capability of maintaining a “high minimum pres
sure after 1000 cycles at a hot face temperature of at least
about 900°C., those mats uniformly contain very expensive,
Sol gel derived ceramic fibers having a high alumina content
of at least 30 percent or higher, or crystalline quartz derived
fibers, or both.

0078. In operation, the catalytic converter experiences a
significant change in temperature. Due to the differences in
their thermal expansion coefficients, the housing may expand
more than the Support structure 18, Such that the gap between
these elements will increase slightly. In a typical case, the gap
may expand and contract on the order of about 0.25 to about
0.5 mm during thermal cycling of the converter. The thickness
and mounting density of the mounting mat is selected Such
that a minimum holding pressure of at least about 10 kPa is
maintained under all conditions to prevent the fragile struc
ture from vibrating loose. The mounting pressure exerted by
the mounting mat 20 under these conditions permits accom
modation of the thermal characteristics of the assembly with
out compromising the physical integrity of the constituent
elements.

007.9 For mounting mats to be used in lower temperature
applications, testing is conducted at about 300° C. However,
the testing is conducted in the same manner as the high
temperature test described. However, given the differences in
load applications and the fact that heavier catalyst structures
are often used, the minimum holding pressure must be higher.
Therefore, as noted above, the mat must provide a holding

pressure against the fragile structure of at least 50 kPa after
1000 cycles of testing at a hot face temperature of about 300°
C.
EXPERIMENTAL

0080. The following examples are set forth merely to fur
ther illustrate the effect of the treatment of the exterior Sur

faces of inorganic fibers with colloidal dispersions of inor
ganic oxide material. The illustrative examples should not be
construed as limiting the mounting mat, exhaust gas treat
ment device incorporating the mounting mat, or the methods
of making the mounting mat or the exhaust gas treatment
device in any manner.
I0081 Four fiber mat samples were tested for the effect of
the addition of colloidal alumina on the exterior surfaces of

the silica fibers of the mat on the holding pressure perfor
aCC.

Example C1
I0082 Example No. C1 was a fibermat containing leached
and heat treated glass fibers having a high silica content. The
fiber mat was prepared by a wet forming process. Briefly, a
slurry containing leached glass fibers high in silica content
and which were heat treated at a temperature of about 1100°
C. for about 2 hours, binder, and water was prepared. The
water was removed from the slurry thereby forming a mat
structure. A 2 inch by 2 inch sample was cut from the fiber
mat. The fiber mat sample was positioned between two heat
ers at a gap bulk density of 0.35. One heater was taken to a
temperature of 900° C. to simulate operating temperatures of
a vehicle catalytic converter. As the temperature was elevated
to 900° C., the holding pressures of the fiber mat were
recorded.

Example C2
I0083. Example No. C2 was a fibermat containing leached
and heat treated silica fibers, and was prepared in accordance
with Example C1. A 2 inch by 2 inch sample was cut from the
fiber mat. The 2 inch by 2 inch fiber mat sample was then
placed between layers of an organic scrimmaterial. The fiber
mat sample having an organic scrim on each Surface was
positioned between two heaters at a gap bulk density of 0.35.
One heater was taken to a temperature of 900° C. to simulate
operating temperatures of a vehicle catalytic converter. As the
temperature was elevated to 900°C., the holding pressures of
the fiber mat were recorded.

Example 3
I0084 Example No. 3 was a fiber mat containing leached
and heat treated silica fibers. A slurry containing the leached
glass fibers, colloidal alumina, and water was prepared. The
pH of the mixture was adjusted by the addition of NaOH,
which caused the colloidal alumina to precipitate onto the
surfaces of the leached glass fibers. The water was removed
from the slurry thereby forming a loose mat structure. The
mat structure was then dried. Following drying, the mat was
heat treated at a temperature of about 1100° C. for about 2
hours. The heat treated loose fiber mat was redispersed in a
slurry with organic binder and water. The water was removed
from the slurry, thereby forming a mat structure. The mat
structure was then dried. The colloidal alumina was precipi
tated on the exterior surfaces of the fibers at 4 weight percent,
based on the weight of the silica fiber mat.
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0085 A2 inch by 2 inch sample was cut from the fibermat
and was then placed between layers of an organic scrim
material. The fiber mat sample having an organic scrim on
each Surface was positioned between two heaters at a gap bulk
density of 0.35. One heater was taken to a temperature of 900
C. to simulate operating temperatures of a vehicle catalytic
converter. As the temperature was elevated to 900° C., the
holding pressures of the fiber mat were recorded.
Example 4
I0086 Example No. 4 was a fiber mat containing leached
and heat treated silica fibers prepared in accordance with
Example 3, except that the colloidal alumina was precipitated
on the exterior surfaces of the fibers at 10 weight percent,
based on the weight of the silica fibermat. A 2 inch by 2 inch
sample was cut from the fiber mat and was placed between
layers of an organic scrim material. The fiber mat sample
having an organic scrim on each Surface was positioned
between two heaters at a gap bulk density of 0.35. One heater
was taken to a temperature of 900° C. to simulate operating
temperatures of a vehicle catalytic converter. As the tempera
ture was elevated to 900°C., the holding pressures of the fiber
mat were recorded.

0087. The holding pressure data for the fiber mat is
reported in Table I below.
TABLE 1.

0090. Upon heating the silica fiber mat of Example No. 3
through a temperature range of 65° C. to 900°C., the holding
pressure of the mat only decreased from 362 kPa to 130 kpa.
Thus, a silica fiber mat with a 4% addition of colloidal alu
mina to the exterior surfaces of the silica fiber exhibits an

improvement in holding pressure performance over a silica
fiber mat without an addition of colloidal alumina.

0091. Upon heating the silica fiber mat of Example No. 4
through a temperature range of 65° C. to 900°C., the holding
pressure of the mat only decreased from 379 kPa to 170 kpa.
Thus, a silica fiber mat with 10% alumina addition only
exhibited a loss in holding pressure for a fragile monolith of
about 55%. This is a significant improvement in holding
pressure performance as compared to a silica fiber mat with
out an addition of colloidal alumina.

Example 5
0092. A mounting mat for an exhaust gas treatment device
was prepared from leached glass fibers high in silica content
by a wet forming process. A slurry containing the leached
glass fibers, binder, and water was prepared. The water was
removed from the slurry thereby forming a mat structure. The
mat structure was then dried. Following drying, the mat was
heat treated at a temperature of about 1100° C. for about 2
hours. The heat treated mat was wrapped around a portion of
a fragile ceramic monolith and the wrapped monolith was
inserted into a steel housing, thereby forming a catalytic
converter.

Pressure (kPa

Temperature (C.)

C1

C2

3

4

65
1OO
150
2OO
250
3OO
350
400
450
500
550
600
6SO
700
750
800
8SO
900
% Loss

26S
246
205
190
160
111
94
88
86
85
83
83
82
85
87
88
88
90
66%

300
254
2O2
177
133
101
91
84
8O
73
70
69
68
69
70
70
70
69
770,

362
3O8
262
243
2O6
178
169
161
157
136
131
127
124
125
126
128
129
130
64%

379
378
338
299
281
246
216
2O2
193
182
172
170
168
168
168
169
169
169
55%

0088. Upon heating the silica fibermat of Example No. C1
through a temperature range of 65° C. to 900°C., the holding
pressure of the mat decreased from 265 kPa to 90 kpa. Thus,
a silica fiber mat without a treatment of colloidal alumina

0093. The catalytic converter was exposed to a tempera
ture of about 700° C. for about 2 hours, followed by exposure
to a temperature of about 500° C. for about 6.5 hours, fol
lowed by exposure to a temperature of about 750° C. for about
6.5 hours. After exposure of the catalytic converter to the
above conditions, the monolith was pushed out of the cata
lytic converter housing by a mechanical ram. The force
required to push the monolith out of the catalytic converter
housing was 204N.
Example 6
0094. A mounting mat for an exhaust gas treatment device
was prepared from leached glass fibers high in silica content
by a wet forming process. A slurry containing the leached
glass fibers, colloidal alumina, and water was prepared. The
pH of the mixture was adjusted by the addition of NaOH,
which caused the colloidal alumina to precipitate onto the
surfaces of the leached glass fibers. The water was removed
from the slurry, thereby forming a loose mat structure. The
mat structure was then dried. Following drying, the mat was
heat treated at a temperature of about 1100° C. for about 2
hours. The heat treated loose mat was redispersed in water
and binder to form a slurry. The water was removed from the
slurry thereby, formingamat structure. The mat structure was

exhibited a loss in holding pressure for a fragile monolith of

then dried.

about 66%.

0.095 The mat was wrapped around a portion of a fragile
ceramic monolith and the wrapped monolith was inserted into
a steel housing, thereby forming a catalytic converter. The
catalytic converter was exposed to a temperature of about
700° C. for about 2 hours, followed by exposure to a tempera
ture of about 500° C. for about 6.5 hours, followed by expo
sure to a temperature of about 750° C. for about 6.5 hours.
After exposure of the catalytic converter to the above condi
tions, the monolith was pushed out of the catalytic converter
housing by a mechanical ram. The force required to push the

0089. Upon heating the silica fibermat of Example No. C2
through a temperature range of 65° C. to 900°C., the holding
pressure of the mat decreased from 300 kPa to 69 kpa. Thus,
a silica fibermat without an alumina addition exhibited a loss

in holding pressure for a fragile monolith of about 77%. These
results indicate that attaching an organic scrim layer to a
surface of a silica fiber mat further increases the loss in

holding pressure performance of the silica fiber mat, thus
reducing the holding pressure performance of the mat.
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monolith out of the catalytic converter housing was 732N.
Thus, the mounting mat of Example 6 provided an increased
holding pressure for holding the fragile monolith Such that
there was nearly a 4 fold increase in the force required to push
the monolithout of the housing of the catalytic converter.
0096. Thus, it has been demonstrated that treating the
exterior Surfaces of leached glass fibers having a high silica
content with a dispersion of colloidal inorganic oxides, such
as a colloidal dispersion of alumina, results in a reduction in
the loss of holding pressure performance of a mounting mat
over a wide range of operating temperatures experienced in
exhaust gas treatment devices.
0097. The mounting mats can be die cut and are operable
as resilient Supports in a thin profile, providing ease of han
dling, and in a flexible form, so as to be able to provide a total
wrap of the catalyst support structure, if desired, without
cracking. Alternatively, the mounting mat may be integrally
wrapped about the entire circumference or perimeter of at
least a portion of the catalyst Support structure. The mounting
mat may also be partially wrapped and include an end-seal as
currently used in some conventional converter devices, if
desired, to prevent gas by-pass.
0098. The mounting mats described above are also useful
in a variety of applications such as conventional automotive
catalytic converters for, among others, motorcycles and other
Small engine machines, and automotive preconverters, as well
as high temperature spacers, gaskets, and even future genera
tion automotive underbody catalytic converter systems. Gen
erally, they can be used in any application requiring a mat or
gasket to exert holding pressure at room temperature and,
more importantly, to provide the ability to maintain the hold
ing pressure at elevated temperatures of from about 20°C. to
at least about 1100° C., including during thermal cycling.
0099. The mounting mats described above can also be
used in catalytic converters employed in the chemical indus
try which are located within exhaust or emission stacks,
including those which contain fragile honeycomb type struc
tures that need to be protectively mounted.
0100. The present invention is not limited to the specific
embodiments described above, but includes variations, modi

fications and equivalent embodiments defined by the follow
ing claims. The embodiments described above are not neces
sarily in the alternative, as various embodiments may be
combined to provide the desired characteristics.

We claim:

1. A mounting mat comprising:
heat treated inorganic fibers; and
a holding pressure performance increasing Surface treat
ment comprising an inorganic particulate on at least a
portion of the exterior surfaces of at least a portion of the
inorganic fibers.
2. The mounting mat of claim 1, wherein said fibers are
selected from alumina, alumino-silicate fibers, alumina/mag
nesia/silica fibers, calcia/magnesia/silica fibers, magnesia/
silica fibers, S-glass fibers, E-glass fibers, quartz fibers, and
silica fibers.

3. The mounting mat of claim 2, wherein said mounting
mat comprises at least one integral, Substantially non-expand
ing layer of melt-formed, leached glass fibers containing at
least 67 percent by weight silica.
4. The mounting mat of claim 3, wherein said mounting
mat comprises from about 50 to 100 percent by weight of said
leached glass fibers.
5. The mounting mat of claim 4, wherein said mounting
mat comprises at least about 80 percent by weight of said
leached glass fibers.
6. The mounting mat of claim3, wherein the mounting mat
is substantially free of binder.
7. The mounting mat of claim 3, wherein the leached glass
fibers have a diameter greater than about 3.5 microns.
8. The mounting mat of claim 1, wherein said holding
pressure performance-increasing Surface treatment com
prises a coating.
9. The mounting mat of claim 1, wherein said inorganic
particulate is selected from the group consisting of disper
sions of colloidal alumina, colloidal silica, colloidal zirconia,
or mixtures thereof.

10. The mounting mat of claim 9, wherein said inorganic
particulate comprises a friction increasing agent.
11. The mounting mat of claim 1, wherein said mounting
mat has a minimum holding pressure for holding the fragile
structure within the housing of one of (i) at least 50 kPa after
1000 cycles of testing at a hot face temperature of 300° C., a

gap bulk density of between 0.3 and 0.5 g/cm, and a percent

gap expansion of 2 percent, and (ii) at least 10 kPa after 1000
cycles of testing at a hot face temperature of 900° C., a gap

bulk density of between 0.3 and 0.5 g/cm, and a percent gap
expansion of 5 percent.
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